Intraventricular administration of endoneuraminidase-N facilitates ectopic migration of subventricular zone-derived neural progenitor cells into 6-OHDA lesioned striatum of mice.
Polysialic acid (PSA), a carbohydrate polymer associated with the neural cell adhesion molecule (NCAM), plays an important role in the migration, differentiation and maturation of neuroblasts. Endoneuraminidase-N (Endo-N) can specifically cleave PSA from NCAM. The objective of the present study was to examine: the effect of Endo-N on characteristics of subventricular zone (SVZ)-derived neural progenitor cells (NPCs) in vitro; whether intraventricular administration of Endo-N could increase ectopic migration of SVZ-derived NPCs into 6-hydroxydopamine (6-OHDA)-lesioned striatum, and whether migrated NPCs could differentiate into neuronal and glial cells. In in vitro study, Endo-N was found to inhibit the migration of NPCs, and to enhance the differentiation of NPCs. In in vivo study, mice sequentially received injections of 6-OHDA into the right striatum, Endo-N into the right lateral ventricle, and bromodeoxyuridine (BrdU) intraperitoneally. The data showed that intraventricular injections of Endo-N disorganized the normal structure of the rostral migratory stream (RMS), and drastically increased the number of BrdU-immunoreactive (IR) cells in 6-OHDA-lesioned striatum. In addition, a number of BrdU-IR cells were double labeled for doublecortin (DCX), NeuN or glial fibrillary acidic protein (GFAP). The results suggest that interruption of neuroblast chain pathway with Endo-N facilitates ectopic migration of SVZ-derived NPCs into the lesioned striatum, and migrated NPCs can differentiate into neurons and astrocytes.